The 
Introduction
Economists have considered oil price shocks due to significant effects on macroeconomic variables. Various negative and positive oil price fluctuations have been experienced by the world economy. Fluctuations in oil prices have been a main cause of disturbance in economic activities of the oil exporting economies because oil sector plays an important role in production and exports. Since the oil sector of oil exporting countries is subject to uncertainty in oil markets of the world; therefore, the macroeconomic variables have been affected significantly by fluctuations in oil price.
Oil price changes play a vital role in fluctuation of real GDP (Ito, 2008 (Ito, , 2010 Umar & Abdul Hakeem, 2010) . However, Olomola (2006) argued that there had been no impact of oil price shocks on output growth. A significant relationship exists between the exchange rate and oil price movements (Nikbakht, 2010) . High oil prices lead to real exchange rate appreciation of the oil exporting economies, making local products more expensive and increasing the demand for foreign products; as a result the agricultural and manufacturing sectors of oil exporting countries suffer 1 Student, Institute of Management Sciences 2 Lecturer, Institute of Management Sciences which in turn gives rise to Dutch disease and thus, has adverse effects on economic growth (Olomola, 2006) . Oil price fluctuations lead to uncertainty in inflation rate which adversely affect the economic growth of oil exporting countries (Arinze, 2011; Bouchaour & Al-Zeaud, 2012; Shaari, Hussain & Abdullah, 2012) . However, Olomola (2006) argued that there has been no impact of oil price shocks on inflation. An oil price change plays a vital role in changes of government expenditure. A significant positive link exists between government expenditure and oil price (Lorde, Jackman & Thomas, 2009; Garkaz, Azma & Jafari, 2012) while Markwardt (2009) found that there is a marginal effect of fluctuation in oil price on the real government expenditures.
The empirical studies related to impacts of oil price fluctuations on the macroeconomic variables are mostly focused on the oil importing economies (Muhammad, 2010; Jawad, 2013) ; other studies are focused on industrialized countries (Jimenez, Rodriguez & Sanchez, 2005) . However, other studies have focused on the effects of oil price changes on macroeconomic variables of the individual oil exporting economies like in the work of Olomola (2006) , Ito (2008 and , Farzanegan and Markwardt (2009) , Lorde, Jackman and Thomas (2009) , Umar and AbdulHakeem (2010) , Mordi and Adebiyi (2010) , Mehrara, Maki and Tavakolian (2010) , Mendoza and Vera (2010) , Mehrara (2011) , Arinze (2011) , Eltejaei and Afzali (2012 ) , Bouchaour and Al-Zeaud (2012) , Adedokun (2012) , Garkaz, Azma and Jafari (2012) , Shaari, Hussain and Abdullah (2012) , Rezazadehkarsalari, Haghiri, and Behrooznia (2013) ; only few researches have been conducted on impact of oil shock on group of oil exporting countries such as the work of Mehrara (2008) , Lorde, Jackman and Thomas (2009) , Nikbakht (2010) , Monjazeb, Souri and Shahabi (2013) . Therefore this study aimed at filling this gap; the specific objective of the research was to estimate the impacts of oil shocks on economic/output growth of oil exporting economies.
In this regard the study strived to determine whether oil price shocks affect GDP growth, inflation rate, investment rate and foreign exchange rates of oil exporting countries. The research has been conducted on six OPEC countries including Algeria, Kuwait, Iran, Venezuela, Saudi Arabia and Nigeria over the period 1980 to 2013. In order to empirically estimate the abovementioned relationships; in the next section past literature has been reviewed which is then followed by the analytical part of the research beginning with testing the time series Stationarity through Augmented Dickey Fuller (ADF) test, followed by measuring oil price shocks through squared errors of Ordinary Least Square (OLS) model and finally applying the Vector Autoregessive (VAR) to measure oil shocks effects on inflation, GDP growth, exchange rate and investment rate.
Literature Review
According to Schirber (2009) oil prices are not stable; the varying political situations, activities of Organization of the Petroleum Exporting Countries (OPEC), changes in oil demand and supply invite significant oil price fluctuations. The world economy is suffering from high oil prices because oil is the central factor of production of the world economy. Oil price increase not only adds costs at the pump, but also the cost of products (goods and services). It is worth noting that political instability, increased demand from countries and shrinking supply subjects the word economy to oil price shocks.
Fluctuations in oil price have significant effects on economic activity of a country (Eltejaei & Afzali, 2012) . However the impact of these fluctuations is expected to vary in oil importing and exporting economies, this can be explained by the fact that oil exporting countries should consider the rise in oil price as a good news while oil importing countries should consider it as a bad news and vice versa (Ghalayini , 2011) . In oil exporting countries, the oil sector constitutes a crucial part of exports and government revenues. For the last four decades the world oil market has been very vulnerable, therefore understanding how and to what extent the economic growth in oil exporting countries is affected by positive and negative shocks plays a vital role in economic policy makings (Mehrara & Dehkarsalari, 2011) .
A number of research studies investigated the link between oil price changes and macro economic variables; but most of the studies are conducted on oil importing economies like Muhammad (2010) analyzed the link between volatility of oil price and the export earning in Pakistan over the period 1975 . Moreover, Jawad (2013 investigated the relationship between oil price volatility and the economic growth in Pakistan over the period 1973 to 2011. Other studies focused on industrialized countries. Jimenez Rodriguez and Sanchez (2005) examined the impact of oil shocks on the real GDP growth with reference to OECD countries. In addition, significant amount of literature is available supporting the concept of oil price fluctuations and its impact on macro economic variables in oil exporting country or group of countries. Mehrara (2008) estimated the asymmetric effects of oil revenues on output growth in 13 oil exporting economies, namely; Colombia, Algeria, Ecuador, Qatar, Indonesia, Libya, Iran, Kuwait, Mexico, United Arab Emirates, Nigeria, Saudi Arabia and Venezuela using annual data during the period 1965 to 2004 and applying two different oil shocks measures and a dynamic panel framework, the researcher concluded that positive oil shocks were dominated by negative shocks. The adverse effects of oil bust on economic growth were more long lasting while a limited role was played by oil booms in stimulating economic growth.
In the case of Venezuela, Mendoza and Vera (2010) following Hamilton (2003) , Lee et al. (1995) and Mork (1989) investigated the asymmetric effects of oil price shocks on output growth using (Generalized Autoregressive Conditional Heteroskedasticity) GARCH model during the period 1984 to 2008. The results showed a significant positive effect of oil price shocks on economic growth. Moreover, the results suggested that the economy of Venezuela was more responsive to positive oil price shocks as compared to negative shocks. Berument, Ceylan and Dogan (2010) investigated the impact of oil shocks on economic growth in the selected Middle East and North African (MENA) economies and used Vector Autoregressive (VAR) model. As MENA is composed of both oil importing and oil exporting countries, it was found that positive oil shocks had significant positive impact on economic growth of the oil exporting economies (Algeria, Iraq, Iran, Kuwait, Oman, Libya, Syria, Qatar, and the United Arab Emirates) and vice versa. Whereas, there have been no significant effect of oil price shock on economic growth of oil importing countries (Bahrain, Egypt, Djibouti, Jordan, Israel, Tunisia and Morocco). For finding the effect of oil shocks on latter set of countries, the positive oil shocks were further decomposed to oil supply and oil demand shocks. It was suggested that output decreased with positive oil supply shocks while the output increased with positive oil demand shocks. When the exercise was repeated for oil exporting countries, these countries output increased regardless of whether oil price increases were associated with oil supply shocks or oil demand shocks.
In case of Iran, Mehrara, Maki and Tavakolian (2010) examined the asymmetric effects of oil revenues and economic growth during the period 1959 to 2007 applying the threshold error correction approach. The authors concluded that output growth was more responsive to low oil revenue regimes than to high oil revenue regimes. The threshold of oil revenues was 37%, in a way that when growth rate of oil revenue was less than 37% (in regimes of low or moderate oil revenues), the economic growth was positively affected by oil revenue, but when growth rate of oil revenue was greater than 37% (in regimes of high oil revenues), there was no significant impact of oil revenues on output growth. Moreover, Mehrara (2011) and Rezazadehkarsalari, Haghiri, and Behrooznia (2013) estimated the asymmetric impacts of oil shocks on economic growth. Mehrara (2011) using Gregory and Hansen Cointegration test during the period concluded that the long run estimations results indicated a negative relationship between oil revenue and production level and the findings were in line with resource course or Dutch disease in countries that are highly dependent on natural resources. While, the short run estimations results indicated that oil shocks have had a significant effect on economic growth, but the impact of negative oil shocks were found to be more long lasting and much stronger as compared to the impact of positive oil price shocks.
In addition, negative oil shocks had adverse effects on output growth while a limited role was played by positive oil shocks in stimulating economic growth. Moreover, the output growth was more responsive to negative oil shocks than to positive oil shocks. Similarly, Rezazadehkarsalari, Haghiri, and Behrooznia (2013) using Hodrick Prescott filtering to separate negative shocks from positive shocks during the period 1960 to 2010. Their short run estimation results were identical to that of the former study; that economic growth was significantly affected by oil shocks, however; the effects of negative shocks were found much stronger than positive shocks.
In case of Nigeria, Adedokun (2012) studied the effect of oil export revenue and the output growth over the period 1975 -2009 using Error Correction Model (ECM). The researcher found a significant positive effect of oil revenue on economic growth not only in the short term, but also in the long term. Monjazeb, Souri and Shahabi (2013) studied the link between oil price shocks and output growth of oil exporting economies using the annual data during the period of 1990 to 2009 for 26 oil exporting countries, namely; America, Australia, Bangladesh, Belgium, Brazil, Britain, Canada, Denmark, Egypt, Germany, France, Indonesia, India, Italy, Iran, Japan, Kenya, Kazakhstan, Malaysia, Norway, Mexico, Netherlands, Sweden, Singapore, Thailand and Venezuela applying the panel data regression model with both random and fixed method. The result indicated that positive oil price shocks have had a significant positive impact on GDP growth of oil exporting countries and vice versa while the fixed effects was different for the countries selected.
In case of Russia, Ito (2008) and Ito (2010) investigated the effect of oil prices on real GDP and the inflation level. In former study the author used Vector Autoregressive (VAR) model over the period 1995 to 2007 and concluded that the real GDP and inflation responded positively to increase in oil price. In later study, over the period 1997 -2007 and using Vector Error Correction (VEC) approach the author came up with identical result; that the real GDP responds by 0.25% while inflation responds by 0.36% to a 1% oil prices increase over the next 12 quarters. Samimi and Shahryar (2009) studied the effect of oil shocks on inflation and output in six OPEC members, namely Iran, Nigeria, Venezuela, Saudi Arabia, Indonesia and Kuwait using yearly data from 1970 to 2005 and applying structural vector autoregressive (SVAR) method. The results indicated that in long run, the impact of oil shocks on the real GDP growth was positive for all the economies, but not Kuwait. In Kuwait, this impact was negative in the long run, but positive in the short run. The real GDP was positively affected by supply side shocks in all countries and for Iran, Saudi Arabia and Kuwait; in long run, this impact was more permanent as compared to others. In long run, there was a more positive and permanent impact of demand side shock on inflation as compared to supply side shocks.
In case of Nigeria, Arinze (2011) estimated the effect of oil price on economy using simple regression analysis to find the impact of oil price on inflation rate. The study implied a significant positive effect of petroleum price and inflation. In case of Malaysia, Shaari, Hussain and Abdullah (2012) studied the relationship between oil shocks on inflation using monthly data over the period 2005-2011 and applying Granger Causality and VAR-VECM model. The results indicated that inflation was affected by crude oil prices. Changes in crude oil price had led to changes in inflation.
Nikbakht (2010) using monthly panel of seven OPEC economies namely, Indonesia, Algeria, Nigeria, Kuwait, Iran, Venezuela and Saudi Arabia over the period 2000 -2007 found the real oil prices as the main cause of real exchange rate movements. Moreover, there was a long run relationship between real exchange rates and real oil prices.
Nigeria, Mordi and Adebiyi (2010) estimated the effect of oil shocks on output and inflation using monthly data during the period 1999 to 2008 and applying structural VAR model. The results of the study indicated that there was an asymmetric effect of oil shocks on output, exchange rate and price. And these variables were more responsive to negative oil price shocks than to positive oil price shocks.
Lorde, Jackman and Thomas (2009) investigated the impacts of oil price changes in case of Trinidad and Tobago. Applying Vector Autoregressive (VAR) model, the results indicated a significant positive effect of positive oil shocks on output, price level, exchange rate, government revenue and gross investment. The exchange rate appreciation was indicative of Dutch disease.
Garkaz, Azma and Jafari (2012) investigated the impact of oil revenues in government expenditure in Iran over the period 1996 to 2007 applying Wavelet analysis approach. During long term period, a strong positive and significant relationship was reported. Olomola (2006) examined the effect of oil shock in Nigeria on the aggregate economic activity, namely inflation, output, money supply and the real exchange rate using quarterly data over the period 1970 -2003 and applying Vector Autoregressive (VAR) method. Contrary to previous research findings, the results of this study indicated that there had been no effect of oil price shocks on inflation and output in Nigeria while a significant relationship existed between the real exchange rate and the oil price shocks. Moreover, oil price shock was considered as a significant determinant of real exchange rates and in long run the money supply, while it was not the oil price itself but rather the money supply that affected Nigerian output growth. Therefore, this finding supported the previous researches that monetary policy responds to the oil shocks. In addition, Umar and AbdulHakeem (2010) examined the impact of oil price shocks on four macroeconomic indicators, namely, the real GDP, money supply, unemployment and consumer price index using Vector Autoregressive (VAR) model. The results indicated significant effect of oil shocks on all the variables, with the exception of consumer price index.
Bouchaour and Al-Zeaud (2012) studied the effect of oil price fluctuations on Algerian macroeconomics applying a Vector Error Correction Model (VECM) during the period 1980-2011. The key results that emerged from the study were (a) the short term results indicated no significant effect of oil prices on most of the variables, with the exception that they had a negative effect on the real effective exchange rate and a positive effect on inflation rate. (b) the long term results indicated a significant positive effect of oil prices on real GDP and inflation while there was a negative impact of oil prices on unemployment and the real effective exchange rate. (c) oil prices had no impact on money supply. Eltejaei and Afzali (2012) in Iran, estimated the asymmetric effects of oil price and revenues on growth rates of Gross Domestic Product (GDP), Consumer Price Index (CPI), Government Capital and Current Expenditures using Structural VAR model on quarterly data during the period 1990 to 2008 and found that the effects of positive shocks which increased economic growth had been much weaker than the effects of negative shocks that decreased economic growth. In addition, growth rate of Government current and capital expenditures, and inflation showed an asymmetric response to both negative and positive shocks.
On the other hand, Farzanegan and Markwardt (2009) examined the asymmetric impacts of oil shocks on Inflation, Industrial growth rate, the real effective exchange rate and real government expenditure using Vector Autoregressive (VAR) approach. The key findings that emerged from this paper were: (1) both negative and positive oil price shocks significantly increased inflation. (2) positive oil shocks led to appreciation of exchange rate which indicated the "Dutch Disease" syndrome while negative oil shocks led to depreciation of exchange rate. (3) industrial growth rate (real output) responds negatively to negative oil shocks. (4) only a marginal effect of oil price fluctuations on real government expenditures was found.
The findings from literature review indicate that there is huge amount of work done on the relationship between oil price shocks and macroeconomic variables for individual oil exporting countries. Since very limited studies yet exist on effects of oil price shocks on macroeconomic variables for a group of oil exporting countries. To fill this gap, this research tends to analyze the link between oil shocks and key macroeconomic variables for six members of Organization of the Petroleum Exporting Countries (OPEC). The next section describes the methodology of the study.
Methodology
As the research is based on oil exporting OPEC countries, out of the population of twelve listed OPEC members only six countries have been taken as sample in order to investigate the relationship between oil price shocks and economic growth. These six countries namely Algeria, Iran, Kuwait and Saudi Arabia have been taken from Middle East & North Africa (MENA) region; Nigeria has been taken from Sub-Saharan Africa region while Venezuela has been taken from Latin America & Caribbean region. The reason for selecting these six countries is that the data on macroeconomic variables is available only for these economies while for other countries the required data on some variables was not available. Table 1 below presents the summary of OPEC members. Only secondary data is used in compilation of this research. The 33 years historical data of macroeconomic indicators (inflation, GDP growth rate, investment and exchange rate) of the six mentioned countries is extracted from reliable websites. The data about GDP growth (annual percentage of GDP), inflation (annual percentage of consumer prices) and official exchange rate (LCU per US$ rate, period average) is obtained from World Development Indicators (WDI) while data about investment (percentage of GDP) and oil price (Crude Oil Spot Price Averages) is obtained from Economy Watch.
The five dependent variables of the study include oil price shocks, inflation rate, GDP growth, exchange rate and investment rate. Each of these has been elaborated below, GDP growth: It is the measure of economic growth. The amount of goods and services that are produced in an economy over time is called the output/economic growth of that country (Weil, 2009).
Inflation:
A sustained rise in the general price level of products (goods and services) over time in an economy is called inflation (Curwen, 1976) . Radcliffe (1996) has defined investment as the production of newly produced physical things like houses, machinery, factories and inventories of goods.
Investment:
Exchange rate: The price of currency of one country in terms of another country's currency is called exchange rate (Tauline, 2008) .
The independent variable of the study is the oil price shocks described below, Oil price shocks: A sudden or abrupt change, either decrease or increase is referred as an oil shock. These shocks have been estimated using Ordinary Least Squares model (OLS). The autoregressive OLS model of oil prices has been employed using first lag and the squared residual of the model are treated as oil shocks. In this research oil price shocks have been measured by employing the following autoregressive model.
…………….eq.1
Where, α is the constant, β is the coefficient of oil prices at lag 1 and is the error in time t. This autoregressive model provides oil shocks in the form of squared error .
Using the variables described above, following research hypotheses have been developed.
Research Hypotheses
The study strives to test following research hypotheses, H1: Oil price shocks affect GDP growth of oil exporting countries.
H2: Oil price shocks affect inflation rate of oil exporting countries.
H3: Oil price shocks affect investment rate of oil exporting countries. H4: Oil price shocks affect the exchange rates of oil exporting countries.
Normalization
For analysis purpose the study employed returns instead of prices, the process of converting prices into returns is called normalization of financial data. Normalization basically involves measuring of all variables in a comparable metric that enables the evaluation of logical relationship among two or more variables despite originating from the price series of unequal values. In this study Log returns have been calculated at time t, t-1 by employing the following formula.
…………eq.2
Where is the log returns at time t, is the price at time t and is the price of the last time period.
Vector Autoregression (VAR) Model
The VAR model (Sims, 1980 ) is used in order to estimate the effects of oil shocks on output /economic growth in oil exporting economies. The main advantage of VAR model is that it allows all the endogenous variables to interact among themselves in the economy; and estimates the effect and long run impacts of shocks to each variable on itself and other variables. Therefore, the VAR model is particularly important in this research to estimate the effects of oil price shocks on inflation, GDP growth, investment rate and exchange rate. The following VAR model is applied in this study.
……………eq.3
Where is a (nx1) vector of endogenous variables, C is a (nx1) vector of constants, is a (nxn) matrix of coefficients, i=1, 2,………., n is the number of lags and is (nx1) vector of error terms in time t. In eq.3, represents oil price shocks as exogenous variable and is the coefficient of oil price shocks in time t. Due to the inclusion of component in eq.3 the VAR Model is now termed as the VARX model with oil shocks as the exogenous variable. 
Descriptive Statistics

Augmented Dickey -Fuller (ADF) test
To determine the effects of oil shocks on macroeconomic variables (exchange rate, GDP growth, investment and inflation), it is necessary to test whether the variables used in the study are stationary and integrated of the same order. Thus, the ADF unit root test has been employed for establishing the Stationarity for all the time series (GDP growth, inflation, exchange rate and investment) used in the analysis. The following model is used by the ADF test:
…………eq.4 Table 3 below reports the ADF test results of five variables used in this research. Algeria -6.771 0.000 -7.956 0.000 -6.101 0.000 -7.243 0.000* -6.095 0.000 The ADF test results indicate that the null hypothesis of non-Stationarity is rejected for all the time series included in the study. As per the p-value for all the time series included in the data is smaller than the critical value 0.05 and this implies that the series are stationary at 5% significance level, with the exception of GDP growth in Iran and inflation in Kuwait being stationary at 10%. All the variables are stationary in levels except investment in Iran, inflation in Nigeria and GDP growth in Saudi Arabia are stationary at first difference. This indicates that apart from investment in Iran, inflation in Nigeria and GDP growth in Saudi Arabia, all the five variables included in the analysis are integrated of order I (1).
Iran
Empirical Results
The VARX model results for GDP growth, inflation, investment and exchange rate are presented in table 4, table 5, table 6 and table 7 respectively in Appendix I.
The VARX results for GDP Growth in Table 4 (Appendix I) reveal that oil shocks effects are found to be significant for Algeria and Venezuela. These shocks are found to affect negatively the GDP growth of Algeria whereas positive effects are found for Venezuela. Considering the effects of lagged values, GDP growth in Algeria, Iran, Nigeria and Saudi Arabia is affected by its first lag significantly and it's also affected by the first lag of inflation and exchange rates in Iran and by the lag of investment rate in Venezuela and Nigeria.
In Table 5 (Appendix I) the VARX results for inflation indicate that oil shocks affect inflation only in Venezuela and Iran. The effect of oil shocks in Venezuela on its inflation rate is negative whereas it's positive in Iran. Moreover in Venezuela inflation is also affected by its first lag and by the lagged values of exchange rates.
The VARX results given in Table 6 reveal that oil shocks do not affect significantly the investment rates in any of the understudy OPEC economy. However investment rates are affected by lagged exchange rates in Iran and Venezuela. Moreover investment rates are also found to affect GDP Growth in Saudi Arabia.
Similarly the results given in Table 7 , exhibit that the oil shocks do not affect exchange rate in any of the OPEC economy understudy. However lagged exchange rates do affect the current exchange rates in Algeria and Saudi Arabia. Such results are attributable to the fact that the oil is traded in dollar hence the home exchange rates are not affected by the dollar shocks in oil prices.
Conclusion
This research investigated the effects of oil price shocks on economic/output growth of oil exporting economies. In this study the annual data on four macroeconomic indicators (inflation, GDP growth, exchange rate and investment) of six OPEC economies have been used for analysis over the period 1980 to 2013. The empirical findings of the study suggest that oil price shock has significant negative effect on Algerian GDP growth which negates the study conducted by Bouchaour and Al-Zeaud (2012) . Moreover, the study indicated significant positive impact of oil shock on GDP growth of Venezuela. This result supports the studies conducted by Ito (2008 and , Umar and AbdulHakeem (2010) . However, the results for rest of the countries are statistically insignificant and supporting the study conducted by Olomola (2006) .
The findings pertaining to the significant relationship between oil price shocks and inflation rate in Iran have been supported by the studies carried out by Ito (2008 and Lorde, Jackman and Thomas (2009 ), Arinze (2011 ), Bouchaour and Al-Zeaud (2012 Shaari, Hussain and Abdullah (2012) . Moreover, the findings of the study reveal that the effect of oil shock on inflation rate is statistically significant negative at the 10% level in Venezuela. On the other hand, the results for the remaining countries are statistically insignificant which supports the study conducted by Olomola (2006) . Furthermore in accordance with the work of Farzanegan and Markwardt (2009) and Garkaz, Azma and Jafari (2012) , the empirical findings of study indicate that oil price shocks have no major impact on the investment rates in the understudy economies.
The empirical results for the effect of oil price shock on the exchange rate of all the countries are statistically insignificant. The findings are contrary to previous researches carried out by Olomola (2006 , Nikbakht (2010 , Bouchaour and Al-Zeaud (2012) .
For future research work it is recommended that the scope of the study might be extended in many ways, the study suggests to conduct similar research with extending the sample period, applying different models, using different frequency data (monthly or quarterly), changing the number of variables as macroeconomic indicators and including more lags in order to see the impact again. 
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